Dissecting the hematopoietic microenvironment. IX. Further characterization of murine bone marrow stromal cells.
We have previously shown the adherent nontransformed, nonimmortalized murine bone marrow stromal cell (BMSC) population to consist of phagocytic macrophage and endothelial-like cells and nonphagocytic fibroblasts. Both colonial and near confluent growth of each cell type was obtained following magnetic bead separation, subsequent passaging, and sustained culture with fetal bovine serum and cytokines. Monoclonal antibody staining of antigenic determinants was used to characterize the phenotype of the stromal cell population in primary platings of murine colony-forming unit fibroblast and long-term bone marrow cultures. The antibodies MECA-99, MECA-32, and MJ7-18, raised against murine vascular endothelial antigenic determinants, and von Willebrand's factor all stained selectively for the rounded endothelial-like cells. Endothelial-like cells as well as macrophages expressed the myeloid surface antigens F4/80, 7/4, and Mac-1 under our culture conditions. The cytoskeleton of the stromal fibroblasts in culture was shown to express smooth muscle-specific actin isoforms, as evidenced by positive staining of stress fibers for alpha smooth muscle-1, CGA-7 (alpha/gamma isoforms), and HHF-35 (recognizes all muscle-specific actins). Under culture conditions, stromal fibroblasts were also found to be positive for a polyclonal smooth muscle myosin. It was found that these fibroblasts stained for collagens type I, III, and IV in our cultures. Although collagen type IV is considered a by-product of endothelial cells, endothelial-like cells in our cultures did not stain for any of the collagen types. We propose a classification listing for murine BMSCs as macrophages, endothelial-like cells, and fibroblasts that display smooth muscle-like characteristics in culture.